Similar aberrations occur in non-neoplastic cells. The mitotic abnormalities observed in malignant cells can be produced in normal cells by a variety of noncarcinogenic and carcinogenic substances (Ludford, 1953) . However, strains of malignant cells cultivated in vitro (Ludford, 1942) and many tumours in vivo are characterized by a high incidence of abnormalities. The structural abnormalities of malignant cells may be regarded as consequences of the malignant state (e.g. Powell, 1946) or as being directly related to the initiation and retention of malignancy. For example, disturbances in the euchromatin-heterochromatin balance suggested by Darlington and Thomas (1941) and Koller (1943) as the initiating cause of malignancy could result from derangements of the spindle and subsequent variations in chromosome number and arrangement.
In view of the debatable significance of cytological abnormnalities in relation to the cancer problem it is important to distinguish genuine from false aberrations. During studies upon Ehrlich carcinoma and Sarcoma 37 mouse ascites tumour cells cultivated in vitro an apparent membrane-like structure enclosing the dividing nucleus was seen in a small proportion of cells. This structure was found to be associated with a particular sequence of degenerative changes in freshly explanted cells. Seen as an isolated phenomenon this "membrane " might be interpreted Psuedo-membranes were associated with a fourth type of degeneration which was initially distinguished by progressive alterations in the structure of the cytoplasm. In contradistinction to the homogeneous cytoplasm of a healthy cell with its few small fat droplets (Fig. 1) , degenerating cytoplasm developed very numerous small vacuoles and appeared reticulated (Fig. 2, 3 ). The width of the cytoplasm was greatly increased in comparison with the typical narrow zone in healthy cells. With further degeneration the vacuoles enlarged and the cytoplasm became more distended. Finally, the reticulated strands of protoplasm broke into discrete granules and the vacuoles coalesced.
During early stages of this form of degeneration the nuclei retained a normal structure, although it was optically sharper than in healthy cells, and affected cells could be considered viable. Later, the nuclei became pyknotic or lytic. In non-dividing cells vacuolated cytoplasm occupied the cell from the pellicle to the nuclear membrane.
Dividing tumour cells in which the nuclear membranes had dissolved reacted to the early cytoplasmic changes so as to suggest the presence of a persistent nuclear membrane during metaphase, anaphase and telophase stages (cf. Fig.   5-8 ). In such cells the nuclear region appeared relatively normal. It was occupied by chromosomes embedded in mitotic spindle substance which appeared structurally normal, sometimes showed axial striae and lacked vacuoles. The demarcation between spindle substance and the vacuolated cytoplasm was well delimited but not as sharply defined as a true nuclear membrane. Prophase nuclei of cells in early stages of degeneration were sometimes surrounded by a narrow zone of unvacuolated protoplasm, itself enclosed in a much wider zone of vacuolated cytoplasm (Fig. 4) . by phase contrast microscopy. They pointed out that the "membrane" did not appear to be a fixation artefact and suggested it was either a persistent true nuclear membrane or arose de novo during mitosis and afterwards disappeared. The latter phenomenon could, they further suggested, result from the localized precipitation of interacting nuclear and cytoplasmic proteins during mitosis. The observations made during the present work indicate that the development of a false nuclear membrane during mitosis is a consequence and an indication of cellular degeneration. The changes in the degenerating cytoplasm were similar in resting and dividing cells. The presence of the psuedo-membranes in the latter is due to the clear distinction between the vacuolated cytoplasm and the unvacuolated spindle substance. The mitotic spindle is gelated (Chambers, 1917) and the interconnections of its component protein microfibrils may account for its resistance being greater than that of the cytoplasmic matrix to dissociation and vacuolation. The mitotic spindle has been stated (Conklin, 1924; White, 1954) to be formed partly from nuclear and partly from The expenses of this research were defrayed from a block grant by the British Empire Cancer Campaign.
